Development of a high-throughput robotic fluorescence-based assay for HsEg5 inhibitor screening.
HsEg5 has microtubule-activated ATPase activity and plays essential roles in bipolar spindle formation. Because HsEg5 is validated as an attractive cancer target, in vitro biochemical assays have been developed for identifying compounds with high inhibitory activity. Several compounds, including quinazoline ring-containing compounds, have been identified and are currently in clinical trials. Although considerable progress has been made during recent years, limitations of HsEg5 in vitro screening assays still reside in two main aspects. First, colorimetric-based assays exhibit relatively low sensitivity and limited dynamic range that are unable to accurately measure compounds with nanomolar potencies. Second, current fluorescence assays are relatively low throughput without "mix and read" homogeneous features. In this study, we describe a sensitive fluorescence-based assay for HsEg5-specific inhibitors. By coupling several enzymes' activities, the release of ADP was measured quantitatively through red fluorescent resorufin. The Km for ATP hydrolysis in this assay was calculated as 23 microM. The known HsEg5 inhibitors CK0106023 and CK0238273 gave IC50 values of 9.8 and 30.6 nM, respectively. Our fluorescence assay has a 20-fold increase in sensitivity with broader dynamic range when compared with a colorimetric assay. We further automated this assay for high-throughput screening with a Z' factor of 0.8.